A total of 2,718 blood samples were analyzed in five virological laboratories for the presence of cytomegalovirus (CMV) by in-house tests and one standardized plasma PCR assay. Results from in-house tests showed remarkable variability. Detection of CMV pp65 antigen or DNA from cells was more sensitive than that by plasma CMV PCR assay.
In transplant patients with severe immunosuppression, active systemic cytomegalovirus (CMV) infection is the major risk factor for severe CMV disease and CMV mortality (3) . A number of diagnostic tests have been developed for an early and sensitive diagnosis of active systemic CMV infection (1) . Virus isolation and shell vial culture have been accepted as "gold standards" of CMV detection. Today, other methods, such as pp65 antigenemia assays (7) and PCR methods (5) , have been established for CMV monitoring of patients at risk.
In the virological laboratories of five university hospitals, the results from the routinely used in-house tests for monitoring patients at high risk for active CMV infection were compared with the results from one commercially available plasma CMV PCR assay (COBAS AMPLICOR CMV MONITOR; Roche Diagnostics, Alameda, Calif.), which was performed in all laboratories strictly following the manufacturer's instructions. The different laboratories were obligated to perform their in-house tests according to the routinely used, locally evaluated laboratory protocols, and attempts to standardize the in-house tests between the laboratories before the end of the study were not allowed. The quantitative COBAS AMPLICOR CMV MON-ITOR was chosen as the reference test because of its highly standardized performance and the use of plasma (4). Since we wanted to focus on the aspect of the laboratory methods, clinical parameters were not included in the evaluation. Methods for detection of pp65 antigenemia differed between the laboratories with regard to preparation and number of cells examined and antibodies used (see legend for Fig. 2 ). Assays for detection of CMV DNA in the blood cell compartment differed in many parameters (see legend for Fig. 1 ).
For both study centers with prospective evaluation of very comparable hematopoietic stem cell transplant (SCT) patients (Tübingen and Ulm), the prevalence of the positive plasma CMV PCR assay was exactly 29%, whereas the percentage of positive results obtained by plasma CMV PCR assay was different among the other three study centers with heterogeneous groups of patients (Table 1) .
Although the sensitivity of the various in-house tests differed substantially, all in-house tests for determination of CMV DNA from blood cells and three of the four antigenemia assays gave a higher percentage of positive results than did the plasma CMV PCR assay ( Table 1) . Virus isolation from blood cells and determination of pp67 mRNA (NASBA; Organon Teknika, Boxtel, The Netherlands) additionally performed routinely only in one laboratory for each method gave less positive results than did the plasma CMV PCR assay. The ratio of positive results obtained by the various in-house assays to those obtained by the standardized assay allowed an estimation of their relative sensitivity (Table 1) .
First detection and also definition of the end of episodes of active CMV infection are important parameters for evaluation of methods for virological CMV diagnosis, since the onset and cessation of antiviral therapy may be dependent also on these results. Sequential samples from the same patients were investigated, and detection of episodes of active CMV infection was synchronized (day 0) by the first (onset) or last (end) positive result obtained by the reference method. The results are presented as reversed Kaplan-Meier diagrams ( Fig. 1 and 2) .
Episodes of active CMV infection were detected earlier and/or more frequently by CMV DNA assays from the blood cell compartment if in-house assays were more sensitive than the plasma CMV PCR assay (Table 1 and Fig. 1 ). If the sensitivity was similar (Tübingen), active CMV infections were diagnosed simultaneously by both assays (2) . Similarly, episodes of active CMV infection were detected earlier and more frequently by highly sensitive pp65 antigenemia assays than by plasma CMV PCR assay (Table 1 and Fig. 2 ). The sensitivity of pp65 antigenemia assays seemed to be correlated with the number of leukocytes evaluated (Ulm Ͼ Freie Universität Berlin Ͼ Charité Berlin).
Cell culture performed in only one center each was less sensitive than the plasma CMV PCR assay. Although the overall sensitivity with regard to the number of positive samples of virus culture was lower, most episodes of active CMV infection were diagnosed as early as with the plasma CMV PCR assay (data not shown). The early disappearance of infectious CMV from blood cells could have been attributed to the success of antiviral therapy, but clinical data were not evaluated. The comparison between plasma and the blood cell compartment for detection of active CMV infection revealed that tests using blood cells were in general more sensitive than the plasma CMV PCR assay (Table 1) . Peripheral blood cells like granulocytes, monocytes, and circulating endothelial cells are involved in cell-associated CMV infection. In blood cells detection of CMV antigens or DNA may be more sensitive, due to the presence of multiple copies of viral DNA in permissively infected cells or the acquisition of viral antigens without release of cell-free virus. Furthermore, CMV is known to be predominantly cell associated, and circulating antibodies may restrict the presence of virus to the cellular compartment, but the potential role of CMV-neutralizing antibodies regarding the clearance of plasma viremia is still not completely clear (10) We are grateful to laboratory personnel and to physicians for providing the samples investigated in this study.
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